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(54) LIGHTING OPTICAL DEVICE, EXPOSURE SYSTEM AND METHOD 

(57)Abstract: ^ 
PROBLEM TO BE SOLVED: To provide a lighting optical 
device which can prevent a lighting pupil or an optical 
element arranged at its conjugated position from being 
damaged even if the light energy of an illuminating light 
emitted from a light source becomes high. 
SOLUTION: The lighting optical device is provided with a 
surface light source size variable means 90 that is arranged 
in an optical path between a light source 1 and an optical 
integrator 8, and changes the size of a surface light source 
to be formed at a lighting pupil position by the optical 
integrator; and an aperture diaphragm 12 that is freely 
arranged on the incident surface or the outgoing surface of 
the integrator, or in their vicinity, and has an aperture to 
limit the surface light source at a predetermined size. It is 
also provided with a switching means 30 that stops changing 
operation for the surface light source size by the surface 
light source size variable means when the size of the 
surface light source to be changed by the surface light 
source size variable means becomes smaller than the 

predetermined size, and switches to surface light source size setting operation using the aperture 
diaphragm. 
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o -J? , 1 / 2 «g* 1 0 OfSSft^WtfAItT *Mfflft©<BftiBK*tLT 4 5 g © & 

gfcfc-r.fcscsSTfci:, 1 / 2 js g s 1 oKAWUfcitaifliJttojttttaDtffi^go* 

£tt«fcLfc*Mft©ftfcft*. 50 
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[0040] 

tbt 5 c t K <fc 0 , #fflft#»©ftK£»r<S £ fctf?**. f*77^f 2 04 

gaw)tB*»5iija«-frao 1 / 2 «*« 1 oottJDt^initfxw-raitMHiJfcofliJtiBtc 

»LT0tSfttt9 0£©ftfi**-rJ:5fctB£-r«ci:fcJ:!), *©fi»<Ifttfl§j!><g 
ttt3Ctft<fttt)ifT-t;f>o £ 5 K , 7*#57*-»f2 0*Hlififtttfr&iH»«£*fi.oi 
/2«fiSl 0©|g|ift^W#.A.S**5iIttfflft©fiftffifc:*fLT4 5 « tftt * i KR 

Sr«ctti{), i^i^9 0«*ftbfcit«ai3i|6«j|O3ttica»r«J:i:*'T*«. 

[ 0 0 4 1 ] 

7>f If 2 0£SiBLfcft3itt, lelJfrft^iSl? 4 a CAW* 5. » HI Iff ft 3* 10 

(DOE) 14, #5XS*fc»ftft (MR%) C»giSOl!7f*ttS9i*« 

Ktt* [el#Tft¥fg?4 att, £M©»Tig££tS¥fTftS?tf AS*Lfci§£lc, f07r 
-7-f-;l>K (Sfttt75'7>*-77BJfr««) E II* tt © ft £ fi M * « JS T « Utt 
^tt5 0 Lfti^T, @Srft*JR?4 a *rt LfcftSitt, ffcifiT * 7 7 * - * > X 

ftfcli $t*tt©W®*=Prt Sftm^JBfig-r So ESfft^JR? 4 att, JRfHftKfr 

[ 0 0 4 2 ] 

B«f)K**Tp4a*3iiltfc>lfi*H:, 77*-*/l/U>X(UU-Jtt*3R) 85tAt 20 
t5„ 77*-#/l/b>X8 5tt, *©fu{llji£<fiSi:t2]#Tft^lfl7 4 a © ft « t tt {£ 

St L fc BS ¥ ?t ft ft jfi tt s 77*-*;l/U>X8 50BHWB[ffiClHlf«03t3§l«»ff*»B8 
LTz'ilk, B8 I FfTftft5l?i:ftoT77*-;fr;l/byX8 5^6»ffi2h*. 
[ 0 0 4 3 ] 

ft *5 , 77*-*;bU>X8 5©fflWU>XIf8 5 a fc««U>X»8 5 b t<Df£i<D?t 
Ritilcfi^TPaWBSfctt^OiEflUctt, Jlfi ■ « 6 « K , RI7 + ->3>|8 7 , SI 1 
J"jyF'JAAl/yX»8 8 R tf If 2 $/ U > K U * ;l/ U > X *f 8 9*ifil«hT^5. 1 

/ 2 & « « i oatfr # ? =7 4 if 2 o & /r f s c tt <t k> , ««fflut«!«*fca:*ai3t« 30 

«©ft£«»SnTV>«ftJl!tt, 77 * - * /I/ U>X8 5 0lt«l/>XS8 5 a L 
[ 0 0 4 4 ] 

0 3 « , mwyt¥%w<Dmwm $tc it mmwmv ft® izmmz n % nmy *i/^> jk 8 

7 <DWLW2,ffif$.Z7fiT®T»&%o R*7*'7 3>3R8 7tt, ft jf ®l £> I© E , ftWAX^(S) 
K#LT|H|PJ*#©HflriB (H«B»fiS) *Wr*»l7'JXA87aRtfSl7UXA 

8 7 aO|Hin«ttoaffffifcS^ca»^ll6*J:5Kffl»WK:JBl««nfeOR*«OJBSf 
3 (flttHSfffi) *Wr«S27*UXA8 7 b*f ATl^5. Ig 1 7° 'J X A 8 7 atiftzg 

«lK:Tffi*lft^flovx^M«lKigRai«oJBSTffi*l«0^TEIl«*aTft9, 3! 2 7 <J X 

A 8 7 bttftWAXltlKORjtttCBSriBSlRlttMo-T^^MfllCTiii^tyttTEIlSn 40 

[ 0 0 4 5 ] 

$ , 9i 1 7 'J XL 8 7 a & tfH 2 7 y XA 8 7 b © 5 % 'P ft < t t -7j tt ft Ml A X 

jeoT^i&RitiE^fiK^nTts'?, mi x u x a 8 7 a©ianittt©asTffii:Ji!27ux 

i8 7 b©flP]I«iDlj)Tlt0^l!b ( nIlKlf£2tlt^5. g 1 X'J XA 8 

7 a©P3Rai«©aSf®i:m27UXA8 7 b OflRlttOlSrf fc*<I^K S« LT^ 
3 # f£ T- tt , RlZ + v-^ViS 7tt¥?T¥Ifit LTillL, iiEt 5 7^ ^ D l/> X 
7 8 *}> LT}gI?n?.iS«0-^)tItRI?tif L L ft # £ > Si 

7°D XA 8 7 a©Hnatt©aSfiBi:!l527UXA8 7 b©flP3§f£«©a#T®££glfl52 
^5t, Rgt7*->3 8 7 tt, l^fcfc-S LXmmtZa LltW 50 
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[ 0 0 4 6 ] 

9 0 ®JKAEIitfft*ttlcll£?nfc#fll (WT, rfsp^u fc v% 3 ) ?M?nfcS 
£ </> f§ ?f? © ~ # ft ill 1 3 0a«, R*7*^3^3R8 7OnBH*0^6Br£Offl$ 
-?JK:fc2-&SCfcfcJ:!K * O « (^Iiflit©i©l/2 : B"t>J59TSt) S6 fls 
t 5 l t 4 < , ^- © ft H <£ & i:t.K!t^:«nfcll^tt©-*Jt«i 3 0 b e S ft 
T5. BP "6 > R£t7*->:J>&8 7 © ft ffl J: »K tt © - & ft » © II S ft * S C i: 10 

ft < , *■©*!#& (rts/^s) fcctt/At^ (^g) ««i:t)K*ftr*. 

[ 0 0 4 7 ] 

0 5 77*-*/H/>X8 5 ©full U>XS 8 5 a i: ft fill U >X1¥ 8 5 b t © R9 © 
ft SS 4> ic E ■ * ft fc SB l i"J>F!l**U>X»8 BSitfJUZf U>FU*^I/>XM 
8 9 © MEBtt J8 % 3* * m T & 3 o El 5 * f J; 5 , » 1 5/ U > K 'J * ;l/ U > 8 8 tt 
. ft M ffll 5 Ji IC , fct^tf Y Zf SrttftflfiT^^f LIOX Y¥IrttiI5f^(Oi 
1 5/ U y K 'J * 71/ ft U > X 8 8 a i: , HC< Y Z 3 FffirtKIEEJ7T*l£*fL.a"OXY 3 FErt 
^i:^a^/T^©IBl^ , J>'KU*;^IE^^X8 8bi;^^:<t•31i^;^nTV^« 0 - £ , SB 2 

u y f u xkuyXtt 8 9 ti, ft am a* ciiic , fctzif x Y¥i5rtcftBSf**^rts 

O Y Z TiBrtJcSSJBST*©* 2 S/U V K U *7l/*b>X 8 9 a fc, H C < X Y ft K IE 20 
Ilr^^tLlOY Z¥IfiC*l®STA0^2->'J y K'J A;VEU>X8 9 b fc J; S 1f 

[ 0 0 4 8 ] 

1 1 U y K 'J A /V t U > X 8 8 a t S 1 'J y K 'J A ;H U V X 8 8 b i: li , ft W A 

x**^i:LT-«:Wfciais-r*j:5t*a*nT^*o ra * t , a 2 3/ u > f y * ;m 

U y X 8 9 a i: I 2 i"J V K 'J *;HE U > X 8 9bili, JtWAXStiJ: LT-#WK 
B6t5i5lcIH?nT^?. IB 1 3/ y > F 'J * 71/ U > X fcf 8 8BZSfi|K/<7-4S 
1-5lf-Ax^7./^>Xi:LTatgL, £ 2 5/ 'J > F 'J * 71/ U V X J* 8 9 tt X 7? IrJ K /< 7 

-^sts if- Ax^x^y^t Ltiit So c<Dnm<D&mic ts^Tit, mi 
*/ y y f y * 7i/ u y x» 8 8 a tfSB 2 y > f y * 7b u y x» 8 9 © 7 - # n - 1 ft 5 30 
i^ciS^ntv^So se ■=> t , sb 1 s/ y > f y * 71/ u > x*r 8 8 a ztm 2 ^ y > f u a 
7i/ u y x*f 8 9*«aLfcftjfc(4, z»fiiatfx*^tra-©^7-c*»)a;*^ffl«s 

3 o 

[ 0 0 4 9 ] 

77t-*;l/UyX8 5*^l/fcftS»4, o fflRl^ffl©X-A Ix^X (iBftS-y-'T XrT 
£ * & ) 9 OS/flt, V^^Ul/yX7l"f (^7f-f A;K>f ^1/-^) 8 K X » 

Br/tffi 8 6 ©ffiBfiX-A 1/VX 9 0 © f} ffl!U£ £ ffi S $ « ^ © iSfil C IBS ? n> 
7^^nU>X7l/'C8©A«I(iX-Al/yX9 OOiWl^iitftli^OlfiSKES 
£ tiT V S . EP-fe, X-AU>X9 0tt, BrSffi8 6t7^^DUyX7H , 8 0>\SB 
t^ilWK7-'Jxt^O|«CSIL, O^T(i77t-**UyX8 5 © BJ1 » ffi 40 
t7^^Pb>X7H'8 0Altffit43li?WCBSftS(i:EtLTV^ 0 Lfti'^T, v 
-<^DUyX7H'80Aliti±K«> 77*-A/H/>X8 5 ffi £ IH «| tc, 0J 

ittf ft ISA x*«t»&-4: Lfc«aJ#©!K»#ElS2ft5. c©tt»«©!aw©^#©«*i, 
X-i»U>X9 0 ©fc;6Mfctt£LTffiittWK:SE{k-r<5. BP'S, 7001/^X7 1/^ 
8K *oTB8WttffiHfc£SftttBKtefiR2n4-£ftSl (ffift©) O^tSli, U-1f 
ft* 1 fr&WW*tt*»Wft©ftx*;b:F*ai*-5£fc«%*tf&, X-A1/VX9 0© 

[ 0 0 5 0 ] 

0 6 tt . Iffitfi^tf U?n5-^!*iSKf t3X-il/yX9 0Oftffl*l!i 
t5f;6»0T'65. IS?* ttS T-Jg fig £ ft tiff tt© -#ft * 1 3 0 a tt , X-Ll/VX 50 
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9 o0fcjaE«*«'hfflft^&ffifc©«'\a*«-&Si:i:tt:J:!>, SBWJfcO)tx*;l/*%a 
{fc-TSc BP'S, X-A U>X9 0 OflFfflKJ: t) . »»tt© tttf*{tT 5 C 
[ 0 0 5 1 ] 

X-AI/^X90*^Lftjt*li, vf*aU;/X7H'8£AI<ff5o ^Onl/y 
[ 0 0 5 2 ] 

K J: 0 «**n*«'M/^X*» 6ft ft***?"?**. * n 1/^X7 8 *««r 

k At* Lfcjtjiui, &&<omfr\/vx\z& *> -*7cwc»««n, ^©tiiiM® (t>^ 

T « IS BJl tt ) fcttV^*oU>X7U^8^©A»tt*fc±oT«J82ttS!HIJi:«&Wli; 
KllRTfllKRtt6ftT^SHin8t> 1 2£Sj®TSo P^P^t) 1 2 ti , v-fi'DL'>X7 

» ) o**s%m^o**«^*Jifit"sw*tfJa:»»»)«KJ:D««*nTV'>*. unit 

yf yi/-^yti 5 K A It T ?> <, -f^x^u— *-feWi 5fc£4tftfflffl*tt* 8k JE 
f 5 M M 3 0t»LTtt*«n*. 
[ 0 0 5 3 ] 

b ©ifcftftffl *£W;fciiN fto/^-ytffi^nftvx^ (tiiti) m*mwk: 30 

M±tC#jST*. vx*M©-rt*-:/*»iaLfcftJKB, P L * L T , JBft 

1£g1&?fc££x;\W±fcv;*^M<D<rt*-y»«:fl&J5)cT5o iHT, S^ftflP L 
©^WAXtit5-rS¥ffirtK:fei/->T^x/NW^~^7&6«ilc|giS^jaiLft^6 — « B ft $ 

[ 0 0 5 4 ] 

» w 3 0 k tt » w^»jt'r*«aio^xi'Kia'r*flHBfti;^iaii*tiT^« 0 sfc in 

@U gp 3 Oicti, X-2>b>Xfgi!]£3 lSt>*raPS5iE®)^3 2 ^gi?ilt^5. X- 40 
L l> y X® Wi 3 1 (J M «9 ffi 3 0^6O«W»fflt^e»"^V-«TX-ixU>X9 0 © £ E 
gt£g{fc£-es <, P$ D 3 2 W»»3 0^6OlW»fll*fc»"^VTIW 

PRO 1 2<0BP»O**«4Sfl:«t5. 
[ 0 0 5 5 ] 

bps, Kfflisp 3 o tc^abfEMstirvs^aoTx * kbt s wscstj^t, as sp 
3 o « , i*rtLTX-Au>X9o©fcj£M*attnjs*"e« 
. *j|»as3oi4, wytm^j xpt^^st-^ sx-av>x 9 0 ©&£g§*itfM£ nfc 

£D ft M « & m * « * © -ifi ^ T © SS W3 ft © ft x * ;U ^ 5 m -J / c m 2 • p u 1 s e £ <J 50 
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'J^^t^KB. M»» 3 0 X-i»U>XKttfflJ3 1*^UTX-i»UyX9 0lcj: 
[ 0 0 5 6 ] 

5mJ/cm 2 -puis eWi^oftS^KIi, X-AbyXS 0t±5I*)tgO 
^??Otiaff«#lhL, ISP&D 1 2 C £ 5 -*Jtt«©** SKSiSft IC <ZJ If * £ ft 
do BP-B, ftj $ SB 3 0 l± , X-i»UyXBl(l5£3 1Ej*LTSI»M*WaLTX-AU 
>X90©fc£l6ll©«JE*fl I ifc«-&*. $ fc, «J»ffi 3 0 li. »P8DI«l»3 2lcfl 
.UTWWMfcfflrtUTHPtt*) 1 2 © M □ » O * * £ £ g {t 2 ■£ S £ tc J: ■< $ P 
U>X7U-i ? 80»«lft5^iiiC}BfiliSn*z:*)tSiO*#?oia«i&ff*Bi5fi«-&5. 
[ 0 0 5 7 ] 

C © S 1 © ISSfi © » B K S R ft 8 ■ fc ± ft If , X-Al/>X9 0tt5v^^p|/ 
yXTU'f 80«iIAifi (liltftfSStei) fcJBJ*Sft*-#ft» (ffiftif) ©* 

x*;l/^#5mj/cm 2 • pu 1 s e Wi i: ft o fc t f X-iU>X9 0 K Ail 
&ft«©*« « ©«JE«lflF*ff± U MPftt) 1 2Kl±«-^ft*©**«HSIllfffcW 

iiifi3 0 ap ■& % n hh « t & « ft s £ m $ « ft § m ft ai k » n * w m ft © ft x * ;i/ ^ 

5 m J / c m 2 • pu 1 s e 45 C i: *Riht * C ttff *, SS BJi ffl i: ft *S ft <S 

ItSfeJi^OififiSTfCBRWftOftx^^^^aWftffifcfSJfrsci:*^**. 
[ 0 0 5 8 ] 

( 00 * if , ?^)Di/^X7^'8) iiceJiTiaanT^ii^es^Tt., r 

WBfc«aftffiBT©SlWft©3ttx*;b^3b^K<*a{:i:CJ:»)ft^iR?©BSWft* < ilii 
1-6^#lc«{gtf%£T5©£K±T3£i:tfT't6o R R ic , RHIitti:#«ftffiR3:fc 
tt*©ifi«lcEB«ftT^*a»***W«**Jtt** ; ?36l t 5i5Tf«ia*ftTV'»6»*li: 

fcv-cfc, ***?fca*««»*fer*©*Bfi±-r*c &ot, v-r^ou;/ 

X7U^8ag©ft^*?©i^ifr{t: ; &ll§l - f ; §>£i:# s T-t3 0 S fc * v^*aUyX7U 
-r8»©3tt**?***K*tm"**B« , *''' , fc*» Rft8«©ttfil**tfif1-5£i:^-e 

[ 0 0 5 9 ] 

ft *s , £©gi©*tt©$ttti:43b'»Ttt, 7>f ^DU>X7l"fOtiijlI(i:igS* 
ftS-#ft»fcfctt«REft©#x*;l'*tf5inJ/cm 2 • pu l s e«±£ftofcfc 

©**<£RJtKlffifc:«jR*.*fT:?TV''5#<, X-AU>XCJ;5iWttO^?S«tlkS 

*, offi«<flaj*ffo. 2 o&lt turrets , w%mwf&vi.wic&!$.-£ tizm%m<o*.t 

^tf^SO^f 2J;H^?< ft^ftl^CX-Al/>X(a5Z^«l0^t?©IS 
16 ff * ff ± 1/ , MP«9fc,fc3-:&ftR©**«»J£»ftfcWR**fToT l t>J:V , >. £© 
« £ C tt » o fit # 0 . 2 0 © i: ^ © IS ft © ft x * ;l/ fi & , ol/CO. 9 0 © i: * © 
s&IPlft©ftx*;l/#&fi fcJt« Lftl*, 2 0. 2 5 «t4U6, X-i^XtiS 

**fT$cfce*9*©REft©ftx*;l/*RR*«*««5Cfctf , ?#*. 

[ 0 0 6 0 ] 

£ fc , c©Ri©Rit©«!KK:fc^Ttt, R«!ft¥RHffR»Rf!li*fT5J:3K:Rfi)i* 

nr^ztf. mmyt^&wtf&mmw c n a if , 2 $ $ ^ 4 «i $ bj§ ) * *t ? <fc a ic <s be 

LTUt\ 2ffi!»W*ff5*^Ktt, X-i»U>X*fls»S-&Si:i:fcJ:!>2-3©R;!r 
Bgfp|fliig©5-S©lo©offi#0!l;LlfO. l 5JWTi:ft^fei:*lcX-Ab>Xlc<tS- 
#ftR©**<*©£Ml)ft%#il:Ls BBP»0»c±S = 3fcftiB©*t«»S»ffK:«S* 
* ? o 4 R m m * ft r> R £ - C 14 » X-AUyXtiD 4O0if iwiMonoi o 

©offiffW*»fO. 1 0ttTk4r3fei:tKX-i 1 UVXK 1 t4Z*)t»O**«O$I 
i) ft £ i? it L „ MP«9fc:J:*z:&ft»©**2R:£»flFfc«lR**fT5. 
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[ 0 0 61] 

It 2 0f|«0«»fc**fra«#«ll0ttll»*ja*3*T ITS 5, ftfc, C (0% 2 (DM&V 
B m *» * 51 ft £ ■ © M 91 K tt v T , mi OHMl«>«ttlc^ft*«B%ttllOMA2:n 
-<D«$<OI¥ifflftI&BJ!fci:£B8L, Si ©*«0»ttK*»^*»Jtt«lli:ra-0*«»co^ 

[ 0 0 6 2 ] 

1 te-Ax^XA>^2 i:OHC,lS«g¥ii?StLTOND7>f 1 3 £ <I X. 

T V « o N D 7 -f 1 3 , 0J X. «? 0 8 K * f J: o K , U # )V * 1 3 a ± K M £ $ (1 10 

- » ii * ) 0Rft**ft<fcfc2O (CCHJtOJBIRCftVTtteo) OND7^;HgC 

13b. 13c, 13d, 13e, 13f, 1 3 g^EIL, *01/**/U 3a4t- 
yy;l/-^«l»T»iaef 5 c t£«fc AlttS U-1f#* l 6 »iti * ft S 8BHB}tefc tt 
tSJJSJPSiftSBtSKiBOiiSCttfTSS. EPtS> U--?ttifltv^*nU 
>X7H'8 i:03tBtf'lCND7>i';H 1 3<DND7^*ll 3b~l 3 g £ }f A il ® 

, ND7-f*jiSl 3b088*07;t?*gt*S<B£t, ND7*;I/*ffll3c. 
13d, 13e, 1 3 f fc*fc*0*«*©**£*8KWfc»*«tf4 J: $ C»£ U 
N D 7 <r ;l/*SB 1 3 g<Dli$0^t?^it^t<g^1-5. ft 33 , UsjOWS 3 1 at 
ni»«!>U#;W**2REIIL, 2iOND7^^jH3i»^b4t±^TJ:»)i.i!P<i(8 20 

[ 0 0 6 3 ] 

£|«pffi 3 0 C(4, X-A1/>XM*3 iaifND7-f;^flS33*<8IS!S 
ft TV So X-iUyXBlJS3 1 tt, MIIV3 0*6Ol!llf *Clr3^TX-iU> 
X90©&j££K*${b£-&So £ , ND7-f ;V*f 3 14, MtPtt3Ofr&0IM 

o 

[ 0 0 6 4 ] 

w •& » »jwa53otc : ?ii)i5it?ftTvs^aovx^^si-r5tt^^s-3vT> ©jfflia? 

3 0 It . X - A U y Xfg Eb SP 3 1 ^r^LTX-Ab>X9 0<Oftj££lt*£lft'ir£?-£S 30 

. sjffligP3oti, BBjt«^>rXRraE¥a-e*«x-Au>X9oofiijfiE(BtfaEM«ftfe 

* K , ^fyfyi/-n>tl 5^6©^ffl€^CS-^VTV-f^nU>XTU-r8© 
ftlljlljftlBSfett^oatttTOllWJtCJttx*;!/***^^*. v^nb>X7W8 
©^il^^fflS^^^OjfifilTcD^H^^O^X^^^^SrnJ/cm 2 • pu 1 sei'5 
/h * ^ »* K 14 , SI » SB 3 (Hi , X-LUyXil*a!3 1 ^MtX-l*UyX9 OKJ; 

[ 0 0 6 5 ] 

5mJ/cm 2 • pu 1 s e J-X ± t ft o fc i§ £ tc « , HVS3 0tt, ND7-r;l/*iglS?& 

3 3^^UND7^;H 1 3ff|**U**/U 3 a**-7*V/l>— XffflWTlKES-e 40 

gg * £ fit S r 5 «fc 3 K 12 £ T 5 . W * ff , ND7^;HSil 3b^gaiB)t^»BO!KWJt 
OttSS't'KfiiBLTVSJt'nlcti, n d 7 -f ;b £ an 3b±Ufc*:t?v8ig^£W-f3N 
D7^?»l 3 c~l 3 g#!$BJiftcDft8^KfitS1-£<fc?£ND7>(';l/* 1 3 £ 0 g 

[ 0 0 6 6 ] 

C<DW, 2 ©^jfc<DM£frfr3SftgBK«fcftfcf, X - A U > X 9 Oia^v^^nl/ 
>X7H'80iII^i (fiBJlili:«&ftfizH) tc J^JSSc * ft 5 Zaftig (Ett«i) OA 

X * ;U * 5 m J / c m 2 • p u 1 s e « ± i: ft o t # K , ND7<;b?l 3 K J: 0 88 50 



(14) 



JP 2005-302826 A 2005. 10. 27 



W3ft©i!Bl80i****«**-&*o W6, v -i $ u v y X 7 U W 8 © &IUfli£ S fig * 
tlZ-WtWfc1$tf 3 S$ BE ft © ft x * ;l< 5 m J / c m 2 • p u 1 s e«lt45ti: 
£teihT£<:i:tf"C-#, v-Y£oU>X7W8©ft{8li^®£fc«:*©j£<£T*©i$BJlft 
©ftx*;l/4 J *>I«]*«IKli# C ttfft 5„ ft^T, BR 03 tt 8 fi * ffi B $ fc a * 

8 ) *< 5 31 T * fS. 2 n T V 5 V * K 43 T t> , v -f ^ a U > X 7 U -f 8 © ft fj & & ffi ( 
BH@ £ ±US£{fifi) tffiE?n5i^)t!g (ffifti®) £43tt S$BJlft©ftx*;l,*tf ig < 

Jt**f jK«53|-e*iJc«hTV^5S^li:*^Tfe, ft^Hs?©fi(ftf5g£-fS©*KitT 
vW' * p U>X7 U>f 8 ^©ft¥*?*ISSRK:X»T *&E#*l^fc 

46, mytmmo&mzmft? s c i^siox^-y^ h «x < s c t 

[ 0 0 6 7 ] 

ft 43 % C©ai2©£fiS©JBJBlc:J5^Ttt, ND7^HHT, g*5«M**r-r* 
& < t & 2 O (C©^fi6©^fg£:i3l/>T«60) ©N D 7 ^^S^f t5 N D 7 ^ ;1/ 

SiHLTtJ:^. <:©«££&, X-AU>X9 0C±5SSB^fflC}gfie?nS®^5g 
©A t t ©gMK t K> , fc 14 ?©ifi®T-©E§ B£ft©ftx* 5 m J / c m 2 

• pu i s e \n±t%-3tzt2K, n d 7 4 >\< z zmmytvytm^icmxz & % c tic & 

[ 0 0 6 8 ] 

n?>::#ftMK43tfSI3BJ3ft©ftX*/l/^tf5mJ/cm 2 • pu 1 s e £1 ± £ o ft 

D7 j )\s*K&K>mwft(Dmm<Dffim^itm±z-£T^2>tfs x- h\,y x*{tm 

j^SCilcJ:!) o ffltffll*. tf 0 . 2 0«Tfcfc-afcfc*fcND7-f;l/*fcJ:!>!H(ilIJfc© 
88fi©«M*ii*2-&S«fc7fci9:^LTfcJ:l^o t © « ^ fc »4 , o ffi 0 . 20Ot? 
©JRKftOftx*'!'***^ ofittfO. 9 0 © £ f? OSS fjl! ft © ft x * ;U *® fi i: tfc® L 
fc « £ , 2 0. 2 5fg£&3fcJ6, ND7^;HKJ:»)lW3tOlfiO»«**i*«t 
5 c 2: £ J: 9 © m ft ©ft x * ;l/^?Bg 2 •£ S c £ ft T* € £ „ 
[ 0 0 6 9 ] 

nx^ztf, mwft ! ££9tf&MMW (0>J*«\ zmmm'p 4mmm) s(r545tis 

LTUi/\ 2tt!»BI!*fT3*£K:i4» X-ixUVX*fl*»i«-*<&c:i:K:J:')20©J»BT 
!iW^iSj©-5^©10©offll*^J*{fO. 1 5 HIT £* i tz £ t N D 7 W ^ * t «t K> SB 
m ft <DmS.<0 & 2>c 4aBRW*fr5*^KJ4» X-AUVXC45 4O(0 

JSfSBHii8fiB«©5-5©ir3©otttfW*.tfo. l OttTt^ofciitCN D7^;HH:<t 

DBRliliJteCSKfi©*********. 
[ 0 0 7 0 ] 

±a©»iatfa2©si»©jB!Bc*v^Ta:, AWf£>*iss<ift©ft©<iftB£ 

j&SCJSUTSfb^^-BfetoCfflffiffiWi: IT© 1 / 2 i&fiS 1 0 * ft S U E fi t , A 

Bui.oi/2a*fiio*v^^fliKeiiUTfciaji;3t*«*ff«a**it*«ii:*<"e 

£ So 

[ 0 0 7 1 ] 

$ , ±i$©aiRtfS2©|llli©JBJIlK43^TI4, ^kl/'J 2 0 a * ^ Lf;)t© 

LfttfS* C tlKRJt* tl5 C 4 < , K r F x * J/ v U - if ft ^ A r F X * -> V U - +F 
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[ 0 0 7 2 ] 

$ fc, ± ft $> £ l ft tf SB 2 cd H SS <D ft M K ^ r tt v 0SfJtt*JR?*ffl^Tv»5*^ ® 
*<Ell*nTV^*ffljISfctt*Oifi«Kffllir4!ara3t*«llOl!aWliffillK43V^T. 7 

[ 0 0 7 3 ] 

±»©3lRtf*2©*«0*«fcfrfr*K3fe«II"Ctt, M)tf8ilcit)tv7^ 10 
M*&WL (Ilfill) » SR.ft^fcP L V>T ? MEM^nfcfe 

:?ffl4>^*-y*«3fctta* (^x/n) wicK^TS (fi?ii) cttit), v-f*n 

nif - isi^i?, *!ias«'N'y k*) *«Jtr « c t # 

©£x;NWl|Effi£©[l!8^*->' ; &^$t'3<: tti^T, 7 0of/WXi L T <D 
^|ft7 ! ;U7*f 5BO?ffi©-HtOtH9 07n-f t-b*^!aLTSlfit«. 
[ 0 0 7 4 ] 

ft f , B9CXf 77S 3 0 1 *5 V> T , 1 P <v h©<7X/NW±E£J5Mtf^»£tt« 

0 *OXf7/S 3 0 2 E 43 V> T , ^ <0 1 n y H0-)IAWlO4Iiil<:7* h U S> 7, 
htfi^StlS. * © & , X f V X S 3 0 3 E 43 V* T > £ 1 $fettl20*»Ol!ll:^ 20 

VT, **M±©/< * ©SR3fc¥* P Lfcfl-LT, ^ © 

1 p -y h OiaW±0^-> a <y MH«£JR&*3fcfi5Sn«. ?©i, Xf7 7"S30 

4 fc 43 V> T , fOl ay hO!7X/\W±07* M/i'XKDlttfffbnfta, X x 7 X 

5 3 0 5 K 43 ^ T\ ^ © 1 Uy h©^X/sW±T«Ui'Xh^*->£:VX£Mi:LTXy 
f y^4fT5 c i: tioT, vx*M±©/<*-yEflJS?-5[Hi8&^#-:>'tfs & x ^ 

[ 0 0 7 5 ] 

hS<« fiffftSIStrU^T'tS. £ 43 , XT77S30 l~Xf7^S 3 0 5 T 
tt, *x/nW±K&K&*I»U *04II±tl/f7b*-Iff, fbTlK, Sift, x 

X» © & I S * ff -o X t S V> C t fi V> 5 £ T* fe % o 
[ 0 0 7 6 ] 

ztz, m i ft xftn 2 o*«o«i«fc*^*ii3t8ii-e«, xi^-h (**7^ii) ±£ 

Br£©><*-> (®§&/<*->\ Z£ kfc£r>T , v^^dx 40 

It, :OiiOfSO-i(KO*llWt5, H 1 0 »c ft V> T , /^->g^IIS 4 0 

ftti»4£ (i/i;xb^ifl;^nfc**7Xifif) icgis^ts, Br lift U v ^5 7 -r 1 

ii'SffJtii. C ©ft U V X 5 7 -r IS K * o T , JS ft tt 2 fi±K«^»©«ffi5%* 

*0*7-7^*$iiIlS 4 0 2'\&ftT3o 
[ 0 0 7 7 ] 

*7-7^H»IIiS 4 0 2 ttt > R (Red) , G (Green) , B (Blue) K 50 



(16) 
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ttJCLfc 3 K«y h ©ffl*W h U y **ttK£»EM£ftfc !> * S fc tt R * G, B © 3 

* fig f 5 „ * b T , *7-7^;^|fi|IgS 4 0 2 © « fc , -tr;l/ffl&£TIgS 4 0 

3tfH?f?ft«. t;H*4ti8s 4 o sttt, ;<>-y»ilils 4 o l t t f# 6 n 

fcm^^^-> ; &ff1"SaS> fcitfA^^-rJl/^JBtflSS 4 0 2fcT»&nfc*5 
-7-rrt>***JBV («S-fe/l/) ^fi*fit5o tM*itl8S40 3 

r*a> /<*-;'»jaigs4oifcTf#&ttfcBTa/<*->**!i"**tti:*7 

-7^/^S)SliS 4 0 2 K T f# £ n # 7 - 7 ^ ;U * t © K $ II * £ A L T , ft A 
[ 0 0 7 8 ] 

* © » , ?->*i-^S»4TIIS 4 0 4 |*4T6ftftil'U* ( ft A -fe ^ 

) «D»jSlitt*fT*>***«BBK ^«y*7>fh?§©&6l5fl*Bl?>ttttT«fia^*?i: 

it^i?^5o ±ao*a***?©iiJB*a»c±nfcf, » 1 2 

lcfrA 1 §i^^^il^fflV>T7X^OH?;l!t>tV>5fti6, ft 3* Si ? © !i B£ ft ii ifi 
t5»»OlltBjtt«Ck#T«, ^^^^©iS^^fk^HSrS C 5 0 ft 

[0ffi©fffl¥&tB0.Jl] 
[ 0 0 7 9 ] 

[ 0 1 ] 8l©£fiS©JBJBKfrfr*B}fc«H©ttl6*JiK*a**H'e»5o 

[02] »i©HfiS©«J8K*^SFaW)t^Sfli^fll** l/ZSSSRtff^v^^f 

©«i&*ija** , rB'PSSo 

[0 3]^l©^ffl©«^^* 1 ^'5^B^)t^SBA^^§P3gl7^->3y^©«tS!S1ifig^ 
itiTS So 

[04] m 1 ©HSg©®ffilcA^*^fi^HgH^tcfeV>TEfiX^nS-^^i©t»'rSF I 3K7 

* •> n > & '© ft ffl * IU BJ! T 3 » © 0 T* « § o 

[ 0 5 ] jb i © n fig © & m k & a> s m n ft * s b m * « « 1 ~> u > k y * ^ u y x tt a 
tf as 2 s/ u y f y * v X» © * »s » jsK * -f H T * * . 

[0 6] Ml 1 ©^JSCJBIlK^^Sfl^SHWKis^TJBJSSftS-^JtiSJcJffSX-/* 

uyX©f^ffl*Uiwrs^«)©0T'aB5o 

CH8]»2©*JS©JBI8C^3^SND7-f;l/*©li«*^ , rHT**o 

[09] ilOS8|(?)Ii©IilCfr^l)V^^pf/WXt LTCi^iftf/WX^lii 

■T§7?j4 ; Sr^-r7D-f- + -bTfe5c 

[0 1 O] d©%B^©^ISI©^§ltc^^5V-i'^af f >'WXtLT©ffi H 3 H g^^?«:S^ 
■fS:£i££^1"7P-^*- hT"$>5o 
[*?*§© BIBB] 
[ 0 0 8 0 ] 

1 - U-lfftiEL 2 - If- AX + X^V 9. 3 -STDfltf 5 5-, 4 a - H Sf ft * iR ? , 
8 ••• V-T * D P >X7 U-f , 9 a - 3 y 9 b -*S«tt3*3R, 10-1/2 

1 1-1/4*81, 1Z-IQ85, 1 3-ND7^;H, 14-tf-AXX 
'Jy*. 15-'<>7 l ^U— 2 0 •■ -7** 5 5 -tf f, 3 0- lti, 3 1-X- 
A b>XIgi&^> 3 2 -MP« 5 3 3 ••• N D 7 w ;l/ * HIS > 8 5 -77*-* 

;I/V>X> 8 7 -Ril7*">3 8 7 a 1 7'J XA, 8 7 b ••• SI 2 7" 'J X A , 8 

8 i ^ y f y * ;u uyXtt, 8 9 — jb 2 ^ y y f u * ;u u>x», 90 -x- a u 
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CH 8 ] 



[0 9] 
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